Steroid-mediated differentiation of neural/neuronal cells from epithelial ovarian precursors in vitro.
We reported earlier that occasional neurons evolve in human cultures of pluripotent ovarian epithelial stem cells. In subsequent experiments, frequent transdifferentiation into neural stem cells (NSC) and differentiating neurons was observed in human ovarian epithelial stem cells and porcine granulosa cells after exposure to certain combinations of sex steroids. Testosterone (TS), progesterone (PG) or estradiol (E2) alone do not increase the emergence of neurons. However, a mixture of TS + PG after E2 pretreatment converted a majority of ovarian epithelial stem cells or porcine granulosa cells into NSC and differentiating neuronal cells within one to three hours. Cultured neurons manifested an interconnectivity resembling primitive neuronal pathways in culture. These converted cells expressed the cell markers SSEA-1, SSEA-4, NCAM and Thy-1 glycoconjugates of NSC and neurons, and differentiating cells showed characteristic neuronal morphology. Emergence of NSC and neuronal cells was associated with significant cellular depletion of L-glutamic acid (glutamate), which serves as the major excitatory neurotransmitter in the vertebrate CNS and its fast removal is essential for preventing glutamate excitotoxicity. These observations suggest that certain sequential systemic treatment with common sex steroids and their mixture might be effective in the treatment or prevention of degenerative CNS disorders. The ovarian stem cell cultures readily obtainable from human ovaries regardless of the woman's age have the potential to produce NSC for autologous regenerative treatment of neurologic diseases in aging women. Finally, the proper combination of sex steroids could possibly be employed for transdifferentiation of adult bone marrow stem cells or mobilized peripheral blood cells into autologous NSC and stimulate their neuronal differentiation after homing in the CNS.